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ABSTRACT 


Y.S. Chow, S.H. Lin and J.S. Su (1972) A New Tarsal Gland of the Brown Dog 
Tick, Rhipicephalus sanguineus (Latreille), 1804 (Acarina: Ixodidae), Bull. Inst. Zool., Academia 
Sinica. 11(2): 35-39. A large ectogland has been located beneath the Haller’s organ of tarsus 
I. This ectogland consists of two lobules, each is composed of cubodial cells and a central 
glandular duct. It excretes lipid substance that is similar to the substance outside the empodium 
and exocuticle. Tarsus II, II, and IV of adults and nymphal stages also have similar organs. 


Are brown dog tick, Rhipicephalus sangui- 
neus (Latreille) is frequently found on dogs and 
occasionally on cattle in Taiwan. It is a major 
vector of piroplasmosis, paralysis, anaplasmosis, 
and many other diseases‘'»5»!22, Many authors 
believe that ticks used their first pair of legs as 
an insect antennae, so, the structures within the 
tarsus I have been studied in detail”, The 
present report describes a new glandular organ 
in the tarsus of the brown dog ticks. 


MATERIALS AND METHODS 


Adult Rhipicephalus sanguineus were fed in 
a polyethylene Mason jar fastened on a rabbit 
for 10 days. Then the tarsus of the leg was cut 
with scissors at the coxa segment. The paraffin 
and frozen sections were prepared according to 
Humason“®, Paraffin sections were stained with 
hematoxylin-eosin, periodic acid-Schiff (PAS), and 
Ninhydrin-Schiff for general examination. Frozen 


sections were stained with oil red 0 for the lipids. 
The Epon technique described by Nathason?” 
was adopted. Alternative thick sections for light 
microscope were approximately 1m in thickness 
and stained with periodic acid-basic fuchsin- 
methylene blue (PBM) without removing’ the 


embedding. The staining procedures are as 
follows: 
1. 2% aq. periodic acid at room temp. for 
5 min. 


2. Rinse in distilled water. 

3. 0.15% basic fuchsin in 50% ethanol at 

- 40°C for 5 min. 

4. Rinse in distilled water. 

5. Methylene blue-azure II mixture, 40°C 

for 5 min. 

6. Rinse in water. 

7. Dry and mount in Permount. 

Sections for light microscopy were examined 
under a Nikon SUR-KE research microscope. 
For electron microscopy, after stained with uranyl 
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Lateral drawing of tarsus I showing the Haller’s organ (HO), glandular organ (GO), 
and the lumen canal (L). MU: muscle; LD: lipid droplet; HC: hemocyte; NPdi: nerve 
of pedal I; ABG: anterior bristle group; TLM: tendon and tonofibrillae of levator 


Fig. 1. 


muscle. 


Fig. 2. Photomicrograph of a longitudinal section through tarsus I, showing the highly vacuolized 
glandular organ (GO). MU: muscle; L: lumen. Epon section, (PBM). 


Arm. e’ 


Fig. 3. Photomicrographs of the glandular organ. 


a. 


b. 


A NEW TARSAL GLAND OF THE BROWN -DOG TICK 


Longitudinal section through tarsus III of adult male, showing that other legs also 
have this glandular organ (GO). Hematoxylin-eosin. (Paraffin section). 

Oil red 0 stain of the lipid materials (LI) within the glandular organ. (GO) Frozen 
section. 

Electron micrograph of the glandular organ showing that the vacuole (V) are enclosed 
within a ring-like chitin materials. M: mitochondria; V: vacuole; NU: nucleus; 
MV: microvilli; and L: lumen. 
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~ acetate and lead citrate“, sections were examin- 


ed in a Hitachi-11-A electron microscope at an 
accelerating voltage of 50 KV. Micrographs 
were made in Fugi photographic plates. 


RESULTS AND DISCUSSION 


The results obtained from the paraffin, frozen 
and Epon sections are summarized in Table I. 
The drawing and selected photomicrographs of 
the glandular organ from satisfactory sections 
are presented in Fig. 1 to Fig. 3. 

The ectogland of the tarsus is located in 
the tarsus of each leg. It is a bilobular organ; 
each finger-like lobule is lined with a single 
layer of cubodial, and fat-containing cells. The 
cytoplasm of each glandular cell contains many 
mitochondria, vacuoles, and droplike structures 
(Fig. 3c). In frozen section, these vacuoles (Fig. 
3b) show a deep red color when stained with 
oil red 0. This reaction indicates that vacuoles 
contain mainly lipid materials. Lipid (Fig. 3 b) 
exists in such large quantity that it undoubtedly 
is a lipid-secreting or storing organ. As viewed 
with hematoxylin-eosin stain (Fig. 3 a), it is similar 
to the glandular structure of Gene’s organ des- 
cribed by Chinery.“? The electrotr microscopic 
studies confirmed our light microscopic studies: 
Microville and vacuole system do exist in this 
glandular organ (Fig. 3c). In insects a similar 
gland has been described by Tschinkel?®. In 
ticks Balashov“ has pointed out that the antero- 
lateral caeca of the genus Boophilus tend to have 
a secondary division. intruding into appendages. 
The structure described here is not a caeca 


because it exists only in tarsus not in other 
segments of the legs. All tatsi of the legs of 
adults and all nymphal stages have this organ 
(Fig. 3a) whereas the anterolateral caeca have 
only one pair structure“, In the frozen sections 
of whole ticks only Gene’s organ, the accessory 
genital glands, some parts of salivary glands, fat 
body, and epidermal cells stained with the oil 
red 0. The cubodial cells (Fig. 3a and b) ex- 
amined were organized more orderly than the 
loose structure of fat body“? and apparently are 
the glandular cells. 

In the center of each lobule mass, there is 
a lumen which connects each cell with a small 
canaliculus (Fig. 3c). At first, under light 
microscope, it was thought that this lumen stru- 
cture (Fig. 2) was a nerve tissue or trachea 
because these structures stained similarly with 
the method (PBM) used. However, electron 
micrographs showed that this lumen structure 
was neither partially myelinated nor ringed, as 


. in the peripheral nerve axon and trachea of the 


tick. The exact function of this glandular organ 
is still not known, some possibilities are: It 
might relate to the lipophilic nature of ‘the 
empodium, since their main secretion is lipid and 
this lipid can be transported outside to the 
empodium surface through lumen (Fig. 1 and 
Table I). Since the tendon of the levator muscle 
is enclosed inside the glandular lumen (Fig. 1), 
it might produce a lubricant to allow the move- 
ment of the tendon. Also it might produce sex 
phermone®? because the -microvilli and vacuole 
laden cytoplasm closely resemble the sex phero- 


. TABLE I 
Histological results on the tarsal glandular organ of the brown dog tick 


Lipid outside 
Nucleus Vacuole Lumen Cytoplasm the empodium 
or exocuticle 
PAS = = = | light purple = 
Ninhydrin-Schiff violet as light purple = purple 
Oil red 0 =a red — | — red 
Hematoxylin-eosin blue = — pink to light red 
PMB Purple Š | dark blue light purple Bias 
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mone gland of the cabbage looper (Trichoplusia 


ni) and the fruit fly (Dacus tryoni) as described. 


by Miller et al.? and Fletcher“? respectively. 
Moreover, there are four pairs of these organs 
in each individual tick, thus the quantity of the 
secreted materials is probably enough to function 
as pheromone. 


ACKNOWLEDGEMENT 


The authors wish to thank Dr. G. W. 
Wharton of the Ohio State University, Acarology 
Laboratory and Dr. J. F. Mueller of the Depart- 
ment of Microbiology, S. U. N. Y. Upstate 
Medical Center for their critical suggestions in 
revising this paper. 


REFERENCES 


1. Balashov, Yu. S. (1972) A translation of Blood- 
sucking Ticks (Ixodidae) Vectors of Diseases of 
Man and Animals. Ent. Soc. Amer. 8. 376 p. 

2. Berger, R.S. (1972) 2, 6-dichlorophenol, a sex 
pheromone of the lone star tick. Science 177: 
704-705. 

3. Chinery, W.A. (1965) Studies on the various 
gland of the tick Haemaphysalis spinigera Neu- 
mann, 1897. Acta Tropica 22: 247-265. 

4. Chow, 
culature and neuro-muscular potential in the 
tarsus I of the Gulf Coast tick, Amblyomma 
maculatum Koch (Acarina: Ixodidae). Ann. En- 
tomol. Soc. Amer. 65: 61-64. 

5. Diamant, G. and R.K. Strickland (1965) Manual 


Y.S. and S.H. Lin (1972) The mus-. 


10. 


11. 


12. 


13. 


on livestock ticks, U. S. Dept. Agric., Agric. Res. 
Serv. Washington, D.C. 142 p. 

Fletcher, B.S. (1969) The structure and function 
of the sex pheromone gland of the male que- 
ensland fruit fly, Dacus tryoni. J. Insect Physiol. 
14: 1309-1322. 

Foelix, R.F. and R.C. Axtell (1972) Ultrastru- 
cture of Haller’s organ in the tick, Amblyomma 
americanum (L.). Z. Zellforsch. 124: 275-292. 
Humason, G. L. (1967) Animal Tissue Technique. 
W.H. Freeman & Co. San Francisco, Calif. 


569 p. 


Miller, T., R.N. Jefferson, and W. W. Thomson. 
(1967) Sex pheromone of Noctuid moths XI. 
The ultrastructure of the apical region of cells 
of the female sex pheromone gland of Tricho- 
plusia ni. Ann. Entomol. Soc. Amer. 60: 707-708. 
Nathanson, M.E. (1970) Changes in the fine 
structure of the integument of the rabbit tick, 
Haemaphysalis leporispalustris (Acari: Ixodides: 
Ixodidae), which occur during feeding. Ann. En- 
tomol. Soc. Amer. 63: 1768-1774. 

Ogura, K. (1936) The ticks parasitic on the 
principal domestic animals in Formosa, Japan. 
Mem. Fac. Sci. Agr. Taihoku Imp. Univ. 
Formosa 19: 77-90. 

Otte, E. and H.H. Kietz (1968) Tick borne 
diseases in imported cattle. Mem. Agr, N.T.U. 
9: 24-40. 

Tschinkel, W.R. (1972) 6-Alkyl-4, 4~Naphtho- 
quinones from the defensive secretion of the 
Tenebrionid beetle, Argoporis alutacea. J. Insect 
Physiol. 18: 711-722. 


Ai) #4 EX Rhipicephalus sanguineus Z $r HENE 


SESE HAE 


FR DIVE 


FEM EZAKI o ILE BOAAN RREA EREN o HE 
Fy WO HAE AY ESE Wy RE NEA ZEN TER Eo RREZE + EARNE RE RLA EE A E 


REE FEE © 


